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(54) Abstract Title 

A joint for use in the manufacture of motor vehicle spaceframes 

(57) A joint between a first tubular member 22 and a second tubular member 24, where each tubular member 
has a first end portion 26, 28, comprises a plastics moulding moulded about the first end portions of the first 
and second tubular members, where one of the first end portions includes a radially deflected region. The first 
and second tubular members may be placed in an open mould cavity such that their first ends abut, and are 
not able to move in relation to one another. A sprue 36 may be provided in one of the mould parts to enable a 
plastics material 30 to be injected into the cavity. The plastics material, which may comprise a thermoplastics 
material such as polypropylene or nylon, may then flow around the outer surfaces 42, 44 of the first and 
second tubular members. Once the mould cavity has been filled a pressure due to the plastics material within 
the mould cavity may be increased. When the pressure reaches a certain level, it may cause parts 46, 48 of the 
tubular members in the region of the abutted first ends 26, 28 to deform radially inwardly. The tubular 
members may be in the form of aluminium pipes, such as those used in the manufacture of motor vehicle 
spaceframes. 
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Assembly 

The present invention relates to an assembly, and to a method of manufacturing such an 
assembly. The assembly has particular, but not exclusive use, in the manufacture of motor 
vehicle spacefirames. 

It is known to form assemblies from tubular members secured to one another at adjacent 
5 end portions. The ends may for example be secured together by rivets or by adhesive. 

It is also known to join tubular members together by force fitting the adjacent ends of 
the tubular members into suitable sleeves. However, such joints do not have great resistance 
to either rotational or tensile forces. It is known to injection mould a plastics casing directly 
about the 'adjacent ends of the tubular members. However, without pre-treating the ends of 
10 aluminium tubular members there is little natural adhesion between the aluminium tubular 
members and the plastics of the casing. It will be understood that the need to pre-treat the 
ends of the tubular members is time consuming step that adds expense to the manufacture of 
such joints. 

According to a first aspect of the present invention, a joint between a first tubular 
15 member and a second tubular member, each tubular member having a first end portion, 
comprises a plastics moulding moulded about adjacent first end portions of the first and 
second tubular members, characterised in that at least one of the first end portions includes a 
radially deflected region. 

According to a second aspect of the present invention, a method of joining a first tubular 
20 member and a second tubular member, each tubular member having a first end portion, 
comprises the steps of abutting the first end portions of the first and second tubular members 
within a mould, and injecting a plastics material about the first end portions of the tubular 
members characterised in that a region of at least one first end portion is deflected radially by 
the injected plastics material 
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The invention has as an advantage that the one of the first end portions of the first and 
second tubular members of the joint having the radially deflected region has an improved 
resistance to rotational movement due to the mechanical keying or interlocking of the P ,astics 
material within the deflected region of the tubular member. In addition, the invention has as 
5 an advantage that a joint having a resistance to rotational forces is obtained without the need 
to pre-treat the ends of the tubular members. 

The invention will now be described, by way of example only, with reference to the 
accompanying drawings, in which: 

Figure 1 shows in side section a known joint between a first tubular member and a 
10 second tubular member; 

Figure 2 shows a section along toe H-n of Figure 1 wid, «he sprue plastics omined; 
Figure 3 shows in side section a join, berween a firs, tubular member and a second 
tubular member in accordance with a firs, embodiment of the present invention; 
Figure 4 shows a section along line IV-fV of Figure 3 „ ith ^ spnK 
Figure 5 shows „ side secti0 „ a joim a ^ ^ ^ ^ ^ 

tubular member in accordance wid, a second embodimcn, of the present invention; and 

Figure 6 shows a section along line VI- V, of Figure 5 wim the sprue plastics omirted. 

Referring firs, ,„ Figure 1 .here may be seen a known join, bcween a firs, tubular 
member 2 and a second tubular member 4. The firs, mbular member 2 is shown having a 
20 firs, end 6. The second mbular member 4 is shown having a firs, end 8. Tne firs, end 6 o, 
the firs, hrbutar member 2 is p,aced in an open mou.d cavity (no, shown) such te i, abua d* 
firs, end 8 of me second mbular member 4. He firs, and second members 2.4 are secured in 
position such tiu, titey are not ab.e ,o move in relation to one anomer once «he mould cavny 
has been closed. 



25 A plastics matoria, 10 is then intioduced into u,e mouM cavhy around ou«r surfaces of 

•he firs, and second rubular members 2,4 such tirat *e piastics matorial is in intimato comae, 
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with outer surfaces 12,14 of the first and second tubular members. Since the first ends 6,8 of 
the first and second tubular members 2,4 abut one another, there is no ingress of the plastics 
material 10 between the first and second tubular members. 

The plastics material 10 is allowed to solidify and the mould cavity opened to allow the 
5 removal of the joined first and second tubular members 2,4. However, it is a disadvantage 
that in the case of untreated tubular members, in particular tubular members of aluminium or 
an aluminium alloy, there is little natural adhesion between the plastics material and the 
tubular members. In particular, there is insufficient natural adhesion to withstand the 
torsional or tensile forces applied to such a joint if such a joint were to be used in a motor 
10 vehicle spaceframe. To overcome this problem, it has been the practice as noted above to 
pre-treat the tubular members by flame spraying or chemical treatment. 

A first embodiment of a joint in accordance with the present invention is shown in 
Figures 3 and 4. A first tubular member 22 is shown having a first end 26. A second 
tubular member 24 is shown having a first end 28. The first end 26 of the first tubular 
15 member 22 is placed in a first part 32 of an open mould cavity such that it abuts the first end 
28 of the second tubular member 24. The first and second members are secured in position 
such that they are not able to move in relation to one another once a second or subsequent 
part 34 of the mould cavity has been moved into position to close the mould cavity. 

A sprue 36 is provided in one of the mould parts to enable a plastics material 30 to be 
20 introduced into the mould cavity. The sprue 36 is located in a region adjacent to the abutted 
first ends 26,28 of the first and second tubular members 22,24. 

The plastics material 30 is introduced through the first sprue 36 into the mould cavity to 
flow around outer surfaces 42,44 of the first and second tubular members 22,24 such that the 
plastics material 30 is in intimate contact with the outer surfaces of the first and second 
25 tubular members and fill the mould cavity. Since the first ends 26,28 of the first and second 
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tubular members abut one another, there is no ingress of the plastics material 30 between the 
first and second tubular members 22,24. 

Once the mould cavity has been filled, a pressure due to the plastics material 30 within 
the mould cavity increases. When the pressure has reached a certain level, the pressure will 
5 cause parts 46,48 of the tubular members in the region of the abutted first ends 26,28 to 
deform radially inwardly. Surprisingly, it has been found that the first ends 26,28 of the first 
and second tubular members 22,24 will deform radially inwards together. This means that 
the injected plastics 30 does not spurt under pressure into an interior space 40 defined within 
the first and second tubular members 22,24. This produces an improved resistance to 
10 rotational movement due to the mechanical keying or interlocking of the plastics material 30 
within the deflected region 46,48 of each tubular member 22,24. 

Surprisingly, it has been found that the first ends 26,28 of the first and second tubular 
members 22,24 will deform radially inwards together whether deformation occurs at a region 
within the mould cavity adjacent to the sprue 36 though which the plastics material is injected 
15 or at some other region of the mould cavity, for example at a region of the mould cavity 
circumferentially spaced from the sprue 36. 

A second embodiment of a joint in accordance with the present invention is shown in 
Figures 5 and 6. A first tubular member 52 is shown having a first end 56. A second 
tubular member 54 is shown having a first end 58. The first end 56 of the first tubular 
20 member is placed in a first part 62 of an open mould cavity such that it abuts the first end 58 
of the second tubular member 54. The first and second members are secured in position such 
that they are not able to move in relation to one another once a second or subsequent part 64 
of the- mould cavity has been moved into position to close the mould cavity. 

A first sprue 66 and a second sprue 68 are provided toward each end of the mould 
25 cavity defined by the mould parts to enable a plastics material 60 to be introduced into the 
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mould cavity at separate locations. The first and second sprues 66,68 may share a common 
feeder channel (not shown) to ensure that the pressure of the injected plastics material 60 is 
equal though each sprue. Each of the first and second sprues 66,68 is located in relation to 
the first and second tubular members 52,54 in a region slightly spaced from the abutted first 
5 ends 56,58 of the first and second tubular members. 

The plastics material 60 is introduced through the first and second sprues 66,68 into the 
mould cavity to flow around outer surfaces 72,74 of the first and second tubular members 
such that the plastics material 60 is in intimate contact with the outer surfaces 72,74 of the 
first and second tubular members and fills the mould cavity. Since the first ends 56,58 of the 
10 first and second tubular members 52,54 abut one another, there is no ingress of the plastics 
material 60 between the first and second tubular members. 

Once the mould cavity has been filled, a pressure due to the plastics material 60 within 
the mould cavity increases. When the pressure has reached a certain level the pressure will 
cause regions 76,78 of the tubular members to deform radially inwardly. This results in the 

15 formation of a dimple in one or both of the first and second tubular members 52,54. This 
produces an improved resistance to both rotational and tensile forces applied to the joint due 
to the mechanical keying or interlocking of the plastics material 60 within the deflected region 
of the tubular member. As in the example considered above, deformation of the tubular 
members may occur in regions of the tubular members adjacent to the injection sprues 66,68 

20 or in regions circumferentiaUy spaced from the sprues 66,68. 

The tubular members may, for example, be formed from aluminium or an aluminium 
alloy. The tubular member may be formed by an extrusion process. Prior to use in the 
present invention, those regions of each tubular member that it is intended to deform may be 
pre-treated to be weaker or less resistant to deflection than other regions of such a tubular 
25 member. 
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Tire plastics rmueria, may be comprise any sutabfc maserial. Convemenuy a 
thenr.oplas.ic material such as polypropylene or nylon may be used. 



CT ATMS 

1 A joint between a first tubular member and a second tubular member, each tubular 

member having a first end portion, comprising a plastics moulding moulded about the 
first end portions of the first and second tubular members, characterised in that at least 
one of the first end portions includes a radially deflected region. 

2. A joint according to claim 1, characterised in that both of the first end portions 
include a radially deflected region. 

3. A joint according to claim 1 or claim 2, characterised in that the radially deflected 
region is formed by the plastics moulding. 

4. A joint according to any previous claim, characterised in that the plastics moulding 
comprises a thermoplastics moulding. 

5. A joint according to any previous claim, characterised in that the first member, the 
second member or both having the radially deflected region comprises an extruded 
member. 

6 A joint according to claim 5, characterised in that the extruded member is of 

aluminium. 

7. A joint substantially as described herein with reference to and as illustrated in 
Figure 1 of the accompanying drawings. 

8. A motor vehicle space frame comprising a plurality of tubular members, at least one 
of the tubular members being joined to another of the tubular members by a joint 
according to any previous claim. ,._.., „__... 
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9. 



10. 



11. 



A method of joining a first tubular member and a second tubular member, each 
tubular member having a first end portion, comprising the steps of abutting the first end 
portions of the first and second tubular members within a mould, and injecting a plastics 
material about the end portions of the tubular members characterised in that a region of 
at least one first end portion is deflected radially by the injected plastics material. 

A method according to claim 9, characterised in that both of the first end portions 
include a radially deflected region. 

A method according to claim 9 or claim 10, characterised in that the region of the at 
least one first end portion is weakened prior to the step of abutting the end portions of 
the first and second tubular members within the mould. 



A method substantially as described herein. 
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